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Infroduction

Eachyearthe Department of Water Resources invests
millions of dollarsin the collection and analysis of
environmental data. To ensure thatthe quality ofthe
datameets designated standards, DWR developedits
Laboratory Services Policy for analytical laboratory
work. This document presents that policy, along with
the procedures for selecting laboratories to perform
environmental analyses for DWR and continuing
evaluation of the quality of those laboratory services.
These procedures will be updated periodically as
performance requirements change.

This documentwill be usefulto DWR Program
Managers in planning for new projects. Itwill also

help other agencies that may wantto use DWR labora-
tory services or use the document as a model for
procuring and evaluating analytical services for their
ownprograms. =
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Department of Water
Resources
Laboratory Services Policy

Historically, DWR’s analytical procedures were
relatively uncomplicated because of the type of
parameters thatwere monitored (e.g., electrical
conductivity, minerals, dissolved solids, etc.). The
task of contracting for analytical services was there-
forelefttoindividual Program Managers. With this
decentralized system, there were no consistent proce-
duresin place to control the cost or the quality of data
generated by these laboratories.

More recently, DWR’s environmental measurement
activities have shifted inemphasis toward collection
of datarelated to sensitive water quality issuesin-
volving toxic substances that affecthumanand
environmental health. Concerns aboutthe credibility
of the data generated within DWR environmental
measurement programs ledtothe realizationthat
comprehensive quality assurance and quality control
evaluations mustaccompany all such analytical
laboratory data. A system of continuing assessment
of the quality of the data needed to be instituted and
maintained. The Laboratory Services Policy was
approved by DWR to address these concerns.

Effective July 1, 1994, the Laboratory Services
Policy centralized authority to contractforand
control the quality of allanalytical laboratory work
performed on behalf of DWR.

»  Withthe policyin place, all DWR requests for
analytical services must be submitted to Bryte
Laboratory. To assist Bryte Laboratory manage-
mentwith theirworkload planning, sampling
plans or other additional information may be
provided.

*  DWR’sQuality Assurance Program, in conjunc-
tionwith the managementand technical person-
nel of Bryte Laboratory, was directed to develop




master contracts with commercial laboratories to
provide services notavailable through Bryte
Laboratory.

DWR’s QA Program, in conjunction with the
managementand technical personnel of Bryte
Laboratory, was directed to maintain continuing
assessmentand control of the quality of work
performed by contractlaboratories.

Bryte Laboratory maintains responsibility for
distributing the analytical workload to make
efficientuse of DWR and contract laboratory
equipmentand capabilities. Analytical charges are
determined by Bryte Laboratory managementand,
to the extentfeasible, will be uniform throughout
DWR.

DWRisinthe process of updating and simplifying
its paper flow by developing amodern laboratory
information managementsystem. This systemwill
be capable of reporting all the quality assurance/
guality control data generated by Bryte Laboratory
and contractlaboratories. =



Guidelines

Guidelines for Requesting
Analytical Services

Program Managers should consultwith Bryte Labora-
tory inthe early stages of planning a new project or
expanding an existing one. Program Managers will
submittheir requests for analytical servicestothe
Bryte Laboratory Chief. Requests should include a
sampling plan, types of analysesto be performed,
and a description of the data quality objectives for
the project.

Data quality isa measure or description of the types
and amounts of error associated with the data set.
Therefore, data quality objectives are statements of
the level of uncertainty the Project Manager is willing
toacceptinresults derived from environmental data.
Assistance in defining data quality objectivesis
available fromthe Bryte Laboratory Quality Assur-
ance Officerand DWR’s QA Program.

Aproject’s data quality objectives will be utilized by
Bryte Laboratory and the DWR Quality Assurance
Programin evaluating the performance of contract
laboratories. The following DWR technical docu-
ments may also be consulted:

e Sampling Manual for Environmental Measure-
ment ProjectéQuality Assurance Technical
Document?2)

* Guidelines for Developing Quality Assurance
Project PlangQuality Assurance Technical
Document6)

Copies ofthese documents can be obtained from
DWR’s Bulletins and Reports, Post Office Box
942836, Sacramento, California 94236-0001; phone
(916) 653-1097.



Selection of Contract
Analytical Laboratory

Contract Laboratory Certification
Commercial analytical laboratories that perform
analyses for DWR must be certified by the Environ-
mental Laboratory Accreditation Program adminis-
tered by the State of California Department of Health
Services. Exceptions may be considered where an
analytical methodis not certified by ELAP. The
contractlaboratory (contractor) shall not subcontract
any analyseswithout prior approval by DWR. All
quality control, certification, and other requirements
of the contractor shall be applicable to subcontractors.

There are instances where no commercial analytical
laboratory is ELAP certified for a specific analysis,
especially with new methods for new analytes. Some
governmentand university laboratories meetor
exceed minimum standards established for certified
laboratories, eventhoughthey may notbe ELAP
certified. Such anoncertified laboratory can be used
foranalytical purposes, provided the laboratory is
evaluated properly, meets performance criteriade-
scribed inthisdocument, and has arecord of good
QA/QC practices. To provide acomplete line of
analytical services, Bryte Laboratory regularly par-
ticipatesininteragency agreements with laboratories
of municipalities, universities, and other agencies for
specialized analytical work.

Invitation for Bid/Request for Proposals
Laboratory analytical services will be contracted
throughthe invitation for bids/requestfor proposals
process. The bid process will consist of athree-stage
procedure.

Stage 1: Compliance Documentation and Labora-
tory QA Manuals

Candidate laboratories will be required to submit
proof of compliance with Minority, Women, Disabled
Veteran Business Enterprise requirements and a copy

of their laboratory QA Manual which should include,
but not be limited to, the following:

Areferencetothe standard operating procedures
for allmonitoring and analytical methods

Written procedures of quality control practices for
instruments, equipment, reagents, supplies, and
analysesto assure that data generated is of accept-
able precisionand accuracy

Qualifications of staff (number and types of
positions, educational background, formaltraining,
andexperience)

Adequacy of laboratory facilities (size; number of
hoods and sinks; adequacy of lighting, bench
space, and storage areas)

Adequacy of laboratory instrumentation (major
equipmentsuitable for program needs)

Preventive maintenance of instruments and equip-
ment (e.g., frequency of maintenance, adequate
documentation, etc.)

Samplelogging and tracking of standard operating
procedures

Sample preparation (drying, grinding, homogeni-
zation, digestion, and extraction)

Analytical methods (identification of specific
methods, detection limits suitable for program
needs, availability of raw data; SOPS)

Laboratory internal quality control (use of blanks,
duplicates, matrix spikes, and reference materials;
frequency of incorporation of quality control
samples; acceptance criteriali.e., precision, accu-
racy, etc.] for quality control results; corrective
actions; use of control charts; SOPS)

External quality assurance data(e.g.,
interlaboratory check samples; participationin



round robin studies such asthose conducted by
the Environmental Protection Agency, U.S.
Geological Survey, and others)

» Laboratorydatareports (format, SOPS)
e Sample storage (security, SOPS)

* Turnaroundtime of analyses suitable for program
needs

» Laboratoryforms (types, copiesincludedin
manual)

» Laboratory safety (type of equipment, condition
of equipment, frequency of inspection, availabil-
ity of a safety plan, SOPSs)

Stage 2: Analyses of Performance Evaluation
Samples

Candidate laboratories that pass Stage 1 willbe
requiredto participate in the analyses of performance
evaluation samples and attain an acceptable score
determined by the DWR QA Officer. DWR will
purchase the samples, and the candidate laboratories
will perform the analyses attheir own expense. PE
sampleswill also be submitted to areferee laboratory
in casethere is adispute about analytical results.
Candidate laboratories will be required to submit

their PE sample analysesin both hard copiesand an
electronic format compatible with DWR’s database.

Stage 3: Cost Proposal Evaluation

Candidate laboratories that pass Stage 2 will qualify
to advance tothe costproposal evaluation. The
lowestresponsible bidder will be considered for
award of the contract. An on-site visit will be con-
ducted before acontractis awarded as partofthe
final evaluation process. The on-site visitwill be to
verify thatthe description of the laboratory facilities
inthe IFB/RFP is accurate and that the laboratory
follows its own QA Manual procedures. The analyti-
callaboratory evaluation form (see Appendix) will be
used for this purpose.
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Ongoing Performance
Evaluation

Contractanalyticallaboratories and their subcontrac-
tors will be requiredto routinely participate in analyses
of performance evaluation samples as part ofthe
continuing performance audit process. The frequency
and extent of these audits will be determined by
DWR'’s QA Programin consultation with the Bryte
Laboratory QA Officer. DWR has contracted withan
independent contractor to provide certified perfor-
mance evaluation samplesto DWR. Other sources of
PE samplesinclude agencies such asthe DHS, EPA,
USGS, National Institute of Standards and Technol-
ogy, andthe National Research Council of Canada.

The PE samples will be submitted to contract laborato-
ries or their subcontractors blind, double blind, orin
any otherformat determined by DWR'’s Quality Assur-
ance Program. The analytical results reported will be
scored either onthe basis of USGS “z” scores (with
additional penalties for missed analytes and false
positives) or onthe basis of another standard scoring
procedure. Inallinstances, the laboratory must obtain
the minimum score defined by the scoring method. Ifa
laboratory scores belowthe passing score twiceina
row, DWR may terminate the contractor require
analytical work to be subcontracted to alaboratory that
can meetsatisfactory performance.

Anexample of a scoring systemthat has been used by
DWRisthe following:

Total possible points =100
Number of analytes =per PEsample
Points peranalyte @O00/N)=P
Penalty for missed analyte

(Oranalyteon

contractbutnot =2P

attempted)
Penalty foranalyte found

but not present =P
Penalty foranalyte found

but outside certified

control limits =P
Finalscore 400 - Penalty points



This system uses 80 percentas the passing score. A
laboratory not meeting the 80 percentrequirement
would be senta second performance evaluation
sampletoanalyze atits own expense.

System Audits

Systemaudits (Appendix A) will be conducted atthe
discretion of DWR’s QA Program and Bryte Labora-
tory QA Officer, who will determine the composition
and format of the audits. On-site visits will help ensure
that contractlaboratories and their subcontractors
continue to meet DWR’s quality requirements during
the term of the contract. See Appendix Aforan
example of an analytical laboratory audit form. Defi-
ciencies willbe documented and discussed withthe
contractlaboratory staff. In addition, laboratory
weaknesses identified through DWR’s quality assur-
ance performance evaluations will be discussed.
Subsequent on-site visits willensure thatthe contract
laboratory hasimplementedthe recommended or
required corrective actions identified in previous on-
site visits. Ifthe contractlaboratoryis unable to
implementrecommendationsto correct quality assur-
ance problems, DWR reservestherightto terminate
the contract orto require thatanalytical work be
subcontracted to alaboratory that can meetthe quality
assurancerequirements.

Quality Assurance Practices
Required of Analytical
Laboratory

The followingis ageneral outline of expected quality
assurance practices fromacontractlaboratory:

» Theanalyticallaboratory is expected to comply
withits owninternal QA Laboratory Manual.

» Allcalibration and quality control requirements for
agiven analytical method will be strictly followed.

» Thelaboratorywill,at DWR discretion, participate
inperformance evaluation studies for parameters

covered by the contract. The laboratory will
analyze performance evaluation samples, split
samples, and blind samples supplied to the con-
tractlaboratory over the term of the contract. The
laboratory will followthe instructions provided
withthese samples.

» Thelaboratory will operate its own internal quality
control program for an overall measure of perfor-
mance. QC problems will be resolved at the
laboratory's expense, including reanalysis ofthe
samplesasnecessary.

Analytical Laboratory
Reporting Requirements

Contractlaboratories will be required to provide
internal quality control data along with their routine
analytical resultsto ensure thattheir data are of ac-
ceptable quality. These quality control resultsinclude
duplicate samplesresults, reference and control stan-
dards, blanks, and any other control samples results
available. Analytical results must be providedinan
electronic format compatible with the Bryte Labora-
toryinformation database system. At presentthis
database is in Microsoft Access V2.0 for Windows
3.1. Contractlaboratories will be expected to update
their databases when newer versions areimplemented
at Bryte Laboratory.

Analytical results mustinclude the information below
asaminimum:

* Precision, as measured by analyses of duplicate
samples (for both the environmental samplesand
the spiked analytes), reported as relative percent
difference orrelative standard deviation

» Accuracy, as measured by analyses of control
samples

* Presentation ofthe measurementdata expressing
the limits of uncertainty for the laboratory analyti-
cal methodin the range of concentrations deter-
mined



* Documentationtracing the sample fromthe field
tothe final results (chain of custody records)

» Description ofthe analytical methods used,
analystwho performed the analysis, detectionand
reporting limits

« Datareported only to the number of significant
figures consistentwith their limits of uncertainty

* Anymodification, as wellas any new methodol-
ogy, describedin detail, including testresults and
details of its validation

* Documentation of sample handling, including
date sampled, date prepared (if applicable) and
date analyzed, to ensure adherence to method
holdingtimes

e Case narrative justifying out-of-control datawhen
results are validated with apparent QC problems
orexceedances

The contractlaboratory’s invoice shall be reduced for
each ofthe following that occur:

» Receiptofresults of analyses exceedsthe agreed-
uponturnaroundtime

* Holdingtimes are exceeded onany samples

e Laboratory does not notify DWR within 24 hours
of broken, defective, or missing samples

» Laboratoryreports unacceptable batch QC results
Inaddition, ifany of the above occur, the laboratory

must pay for resampling and reanalyze new or re-
served samplesatnochargeto DWRm
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Analytical Laboratory

Quality Assurance Evaluation

Laboratory Name:

Address:

Date:

Director:

Telephone Number:

Laboratory QA Officer:

Telephone Number:

Laboratory Certified By:

Review Team Members/Affiliation:

DWR QA Officer:

Signature

Date :
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Laboratory Organization

Number of staff

professionals
technicians
clerical
computer
other

(Organization chart should be provided and attached)

Laboratory Facilities and Instrumentation

Approximate laboratory size

Temperature control
Ventilation

Sinks

Lighting

Benchspace
Storageforglassware/reagents/
samples/containers

Hoods (100 LFM)

Sample containerslabeled
Reagentcontainerslabeled
Sufficientelectrical outlets
Available gas/ivacuumlines

Distilled/deionized water:
Conductivity monitored regularly
pH/other parameters monitored
Log maintained

Comments:

(fe)

Adequate Inadequate

Basic Laboratory Instrumentation/Equipment:

a. pH Meter:
0.05 unitsensitivity

Calibrated daily with 2 buffers

Buffersused only once




Expiration date posted

Calibrationsdocumented
Electrode properly maintained/
stored

Comments;

b. Analytical Reagents:
Reagentgrade orbetter
Datedwhenopened
Stored properly
Expiration date posted

Comments;

C. Conductivity Meter:
Calibrated before each use
Calibrated with

Calibrationsdocumented
Comments;
d. Analytical Balance:
Sensitivity of 0.1 mg
Positioned on stable base

Annual service contract

Class“S”or“S1”weights for
periodic calibration checks

Callibration checks documented

Comments:

e. Drying Ovens:
Temperatures monitored
Documentation oftemperature
wheninuse

Comments:
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f. Refrigerators/Freezers:
Monitored daily
Refrigeratorsat4 +/-2°C

Records of monitoring with date
--temperature
--initials of responsible person
--acceptable range listed

Comments:

g. Water baths:
Maintained at 95°to 100°C
Documentationwhen bathinuse

Comments:

h. Thermometers:
Certified thermometer (and certificate)
Labthermometersroutinely
calibrated
Calibration checks documented

Comments;

I, Glassware:
Class“A’type used
Method SOPs used for cleaning

Comments:

j- Desiccator:
Desiccantmonitored
Desiccantreplaced/regenerated
regularly

Comments;
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K. Turbidimeter:
Calibratedwith primary/secondary
standards
Secondary standards checked
guarterly
Calibrations/standards checks
documented

Comments:

Sample containers:
Storedindesignated storage area
Areafreefrom contamination
Routinely checked for contamination

Comments:

m. Other Equipment:

Major laboratory equipment suitable for program needs

Yes No

Maintenance Frequency

Comments:
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n. TestMethod References on hand and availabletoallpersonnel:  Yes

Standard Methods for the Examination of Water and
Wastewatefcurrent version)

No

EPA - Methods for Chemical Analysis of Water and Wastes
EPA - Handbook for Analytical Quality Control in Water and
Wastewater Laboratories

EPA - Methods for the Determination of Organic Compounds
in Drinking Water(500’s series)

EPA-SW 84&rd Ed. and Updates|, II, 1A, and 1B

PAM Manuals, Volume | &I

Comments:

Preventive Maintenance
Yes

Equipmentmanual available near eachinstrument

No

Fume hoods quarterly inspections (up-to-date)
Log books documenting equipment maintenance available

Includes:
date, description of routine maintenance

all corrective actions documented

entry signed by technician

Troubleshooting standard operating procedures available
Service contracts available for:

Most Some Few

Comments:

Sample Receiving/Storage
Yes

a. Sample Security:
Storage facilities secured

No

Locked storage areafor litigation samples

Comments:
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Comments:

Sample Receiving: Yes
Designated areafor receiving samples

No

Size ofareaadequate

Areaincludesfacilities for preserving samples

Location minimizes potential contamination

Location provides easy accessto sample storage area(s)

Areaorganized for efficient processing/preserving

Sample integrity and/or identity maintained
Designated individual for sample receiving

Written SOP available for sample receiving

Written SOP available for chain-of-custody

Sample Identification/Record Keeping:
Samplereceivinglog maintained

Receivinglogincludes:
--Time and date sampled

--Time and date received atlaboratory

--Sample collector

--Nature of sample (matrix identified)
--Analysesto be performed

--Preservativesin/addedtosample

--Condition of samplesrecorded

--Sample transport methods documented

--Information on container documented

--Sample recipient

LabIDassigned andrecorded

Computerlog-insystemin place

--Backup systemavailable

Hard copies of all files available

Chain-of-Custody FormsInclude:
Projectname/manager

Laboratoryname
Field/LabID

Matrix type

Number of containers

Analysesrequested

Adequate signature space

Comments:
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d. Posted Instructions: Yes No
Insamplereceiving areafor
--Sample preservation
--Proper containers
--Holdingtime requirements

Comments:

e. Preservatives, Containers, Storage and Holding Times:
Samples collected in proper containers
Samples preserved with appropriate preservatives
--Preservativesindicated on sample container
Samples stored properly
Samples analyzed withinthe required holding time limit

Comments:

f. Sample Tracking System:
Follow asample (or samples) progress through the laboratory from receiptto reporting
offinal data.
Sample(s)traced (ID)

Tracking systeminplace
System monitors holdingtimes

Sampletagsattached
Comments:
g. Storage Facilities:

Adequate facilities to store all samples properly
Samples stored to minimize cross contamination
Drinking water VOA samples in separate refrigerator
Hazardouswaste samples stored separately
Refrigerators maintained at4 +/-2 °C

Storage temperatures monitored and documented

Comments:
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Sample Preparation (digestion/extraction)
Yes
Written SOPs available

No

Comments:

Calibration Procedures
Yes
Reagents

No

Date of receiptor preparation shown

Analyst preparing reagentsidentified

Proper storage

Vendor source identified

Written SOPs for calibration documented

Blanks and standards prepared using same reagents

asforproduction samples

Analyticalrange
Frequency of blank/ calibration standard analysis

Acceptance criteriadocumented for analyst

Corrective actiondocumented

Initial and final calibration of standards within 15%

Blanks less than the detection limit

Controlchartsused

Calibration problems documented in analyst notebook

Storage

Range of standards appropriate

Comments:

Analytical Method (for Each Field of Testing)

Field of Testing: Yes

Instrumentappropriate for analytes/matrix

Instrumentin good operating condition

Written SOPs of methodology available at each analyst's station

Have methods been modified?

Validationinformation onfile

Method Detection limits (matrix) Lastupdated
Method Detection limits (matrix) Lastupdated
Method Detection limits (matrix) Lastupdated

No
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Average sample backlog
Analysis conducted within days ofreceipt
Analysts' notebooks available:
entriesmadeinink

corrections crossedthrough

analystsidentified

datedocumented

Raw data onfile

Weights, volumesrecorded

Date, time, procedure entered
Instrument parametersrecorded
Analyst'sinitial or signature
Calibrationrunreferenced

Notes on SOP modifications recorded

Comments:

Quality Control (Internal)

Written SOPs available

Control charts available for:
--blanks
--duplicates
--spikes
--standard reference material
--calibration standards
--other

Blanks/Duplicates/Spikes
--Frequency of each

Acceptance criteriaavailable to analyst
Corrective action known by laboratory personnel obtained

Estimated percent passed onfirstrun

Yes

No

Percentof sample loads:

--standards

--blanks duplicates

--spikes blind reference samples
Completeness:

Acceptance criteriaavailable
Corrective action available
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QAreports prepared and problems documented inwriting
QAreports reviewed by Lab Director prior to submittal of report

Comments:

Safety

a. Safety Equipment:
--Fire extinguishers/fire blankets
--Safety shower
--Spill kits
--Eyewash
--Firstaid kit(s)
--Safety glasses

Comments:

Yes

No

b. Safety Habits:
Lab coatsworn
Safety glassesworn
Walkways clear
Work areasclean
Safety data sheetsfiled

Comments:
C. Distillation, Solvent Extraction, and Acid Digestion Procedures:
Performedunderhoods

Hoods have proper flow (100 LFM)
Hoods monitored on regular basis
Monitoring documented

Comments:

d. Chemical Storage Shelving and Gas Cylinders:
Shelves have earthquakerailings
Gascylinderssecured
Explosive gas cylinders grounded

Comments:
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10.

11.

Comments;

Solvents and Acids Storage:

Solvents stored in flammable storage cabinets

Acids storedin acid resistant cabinets

Acid neutralizers available nearby

Organic extracts stored in explosion-proofrefrigerators

Comments:

Hazardous Wastes Handling:
Hazardouswastes stored properly
--Reactive wastesisolated
--Acid waste neutralized
Hazardouswastes disposed of properly
Waste disposal contractin place

External Quality Assurance

Interlaboratory duplicates

Percent of external QA samples per batch
Acceptance criteria (obtained)

Corrective action (obtained)

Interlaboratory Participation:

Sponsoring Agency

Sample Types

Yes

No

Performance Results

Yes No
Reports Available
Comments:
Records/Data Retention

Yes No

a.

Data Retention Requirements:

Complete records of regulatory analyses maintained
Recordsretained per clientrequirements

Instrument printouts, chartrecordings, and
chromatogramsretained
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Comments:

b. Raw Data:
Maintained onworksheets and/or permanently
bound lab books
Entries madeinindelible ink
Corrections made by crossing outentries
Correctionsinitialed by analyst

Comments:

C. Data Review:
Data checked by second analyst
Documentation of second analyst data check

Comments:

d. Corrective Action:
Documentation of corrective actions in out-of-control
situations
Documentationincludes
--date
--analyst
--samples affected
--problem
--resolution

Comments:

e. Data Reduction:
Dilution factorstakeninto account
Interferences noted
Bias corrections made ondata
--Ifso, uncorrected values areincluded
Appropriate use of significantfigures

Comments:
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12.

f. Notification and Reporting Procedures:
Do datareportsinclude the following
--ldentification of the laboratory

--Identification ofthe client/program

--Complete sampleidentification

--Date of sample collection

--Date sample received by laboratory

--Date of sample analysis

--Name of analytical method

--Analytical valuesincluding units of measure

--Limits of detection

--Date of report

--Original signature by a signatory person

Samples stored for how long following submittal
of reports

Comments:

Quality Assurance Plan Yes
Quality Assurance Planinplace

No

Date of mostrecent update
Plan accessibleto allanalysts

Laboratory personnel familiar with plan

Plandescribes actual laboratory practices

Comments:
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